The incidence of congenital inguinal hernia in the premature infant has been reported to be 42 to 55 per cent.t'2 Reports suggest that premature infants have an increased risk of post anaesthetic complications when compared to full-term infants undergoing similar surgery.3-s This is a review of our experience with premature infants who presented for elective herniorrhaphy. We also report an evaluation of a clinical scoring system for predicting the risk ofpostanaesthetic complications in this population,
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Methods
With the approval of the Human Research Advisory Committee at the University of Arkansas for Medical Sciences, we retrospectively reviewed the records of 35 premature infants who had undergone elective inguinal hemiorrhaphy from January 1983 to January 1985. In reviewing the charts, each patient was evaluated and assigned a risk number using a premature risk score suggested by Oh 6 (Table I) .
We defined apnoeic spells as the cessation of breathing for longer than 20 seconds, or for a shorter period if associated with bradycardia and/or cyanosis. A history of apnoea was defined as an apnoeic episode occurring between birth and the time of anaesthesia that required either stimulation or full resuscitation to restore breathing. Moderate apnoeic spells were defined as less than two spells in the four-week period prior to anaesthesia. Severe apnoea spells were defined as two or more such episodes in the four-week period prior to anaesthesia. Moderate bronchopulmonary dysplasia (BPD) was defined as presence of x-ray evidence of bronchopulmonary dysplasia without a history of medical treatment. Severe BPD was defined as that requiring medication.
The anaesthetic record was reviewed for anaesthetic techniques and intraoperative problems which would have an influence on postoperative complications. The record for the postoperative period was examined for complications, looking specifically for respiratory and/or cardiac complications, and feeding difficulties.
The premature risk score versus the p~esence/absence of postoperative complications was analyzed using the Spearman correlation coefficient.
Additionally, we applied the Fisher exact probability test, dividing the patients into two groups: those with scores of four or less and those with scores of five or greater.
The following modifications were made to the scores suggested by Oh. 6 In the original scoring system, gestational age in weeks was used at time of surgery. We modified this by looking also at the gestational age, plus the postnatal age. We found that by using the conceptual age (gestational age plus postnatal age) at surgery, we had a better estimate of age as a risk factor, since an infant with a gestational age of 28 to 30 weeks would weigh the score toward a higher risk level, but when the conceptual age is considered (gestatioa] age plus postnatal age), the severity of the prematurity becomes a less significant factor. Thus, three patients had a gestational age of 28 CAN I ANAESTH 19R7 I ~4:6 / pp627-31 weeks and one a gestational age of 26 weeks, bul had conceptual ages of 45 to 60 weeks. These patients had no complications, despite a higher weighted score (Table   IV) . Of the patients with complications, three patients had a gestational age of 28 weeks, but had conceptual ages of 37 to 41 weeks. One patient had a conceptual age of 72 weeks.
Results
All the infants in the study were inpatients. They were permitted ctear oral fluids up to three hours prior to surgery, and no patient received premedication. All infants received nitrous oxide, oxygen and halothane (Table II) permitted to breathe 100 per cent oxygen through the endotracheal tube until the infant had sustained spontaneous respirations and the vital signs remained within acceptable limits. Immediately following extubation the infants were given 100 per cent oxygen. All infants who had received a neuromuscular blocking agent had the agent reversed with atropine and neostiginine at the completion of surgery. The adequacy of the reversal was judged by the leg lift, as described by Mason.7 All infants were then cared for in an intermediate care unit. Their cardiac and pulmonary functions were monitored using an electrocardiograph and an apnoea monitor for at least 24 hours. Table 111 lists the scores and complications. Table IV lists the scores of the patients with no postoperative complications.
Among the 35 infants, one patient had an intraoperative problem consisting of complete heart block immediately following the administration of the neostigmine. This was corrected by the administration of additional atropine. There was no postoperative complication related to this problem. Among the anaesthetic techniques and agents, only the use of a nondepolarizing muscle relaxant pancuronium was associated with an increased incidence of postoperative complications. Of the six patients who developed postoperative complications, four had received the pancuronium and needed postoperative ventilatory support. Three of the 29 patients without complications had received pancuronium and needed no postoperative ventilatory support. Using the Spearman correlation coefficient, the association between the premature score and complications was r, = 0.59 and p<0.001. Among the individual risk factors the history of pulmonary disease and apnoea episodes correlated with postoperative complications.
Applying the Fisher's exact test, we were able to divide out patients into two groups: anaesthetic risk scores of five or greater was associated with a significant higher incidence of postoperative complications and those of four or less was associated with a noncomplieated postoperative course (p < 0~0001).
We also looked at the weight at time of surgery. The range of weight for the complicated group was 1.8 to 3.1 kg with a mean of 2.2 ---0,15 (SEM). The range for the noncomplication group was 1.5 to 7/0 kg with a mean of 3.5 ---0.24 (Table V) . Using Student's t test p < 0.0 l.
Discussion
In 1982 Steward ~ warned of the high incidence of postoperative complications in the premature infant. Since then at least one additional report of postoperative complications in this population has appeared. 4 Although these infants may present with a post-birth age of three to four months, they may remain premature when their conceptual age is considered. Wellborne er al. s used an evaluation system of postnatal age, weight and perinatal history consisting of apnoea spells, sudden infant death syndrome in the family, respiratory distress syndrome, bronchopulmonary dysplasia, seizures and pneumonia. Infants with a score greater than nine and a postnatal age of less than 44 weeks had periodic breathing postoperatively. However, in their series none had required postoperative respiratory support_
We found, as did Liu et al., 4 that the use of nondepolarizing muscle relaxants was associated with an increase in postoperative comptications. Of the 29 patients who had a score of four or less with no postoperative complications, three had received a nondepolarizing muscle relaxant, while four of the six who had had scores of five or higher had postoperative complications received a nondepolarizing muscle relaxant. All the infants in this series who had received a nondepolarizing muscle relaxant were judged to be adequately reversed by the criteria of Mason. 6 In the report by Liu et af. 4 four of six patients who had received a nondepolarizing muscle mlaxaWc needed postoperative ventilatory support while two of seven who had a normal recovery received a nondepolarizing muscle relaxant. This is not explained in the report by Liu et al. 4 and in review of our patients the infants who had received the muscle relaxants had the higher risk score; thus, it was determined to be the more ill infant who had received the muscle relaxant. It would appear that it was judged at the time that these infants could not tolerate the higher doses of halothane or isoflurane and thus the muscle relaxant was used as part of the anaesthetic regimen.
Several authors have suggested that elective surgery be avoided in children less than 448 to 464 weeks conceptual age. Ten of our patients, who had no complications, had conceptual ages below these suggested limits, while five of the six with complications had a conceptual age of less than 40 weeks. Review of the report by Liu et aI. a shows that none of their reported patients over 41 weeks of conceptual age had postoperative complications, provided there was no preoperative history of apnoea or pulmonary disease. As expressed by Liu et al. 4 ideally infants at hsk for apnoeic episodes during recovery from anaesthesia should be identified prior to anaesthesia and surgery~ A scoring system for assessing risk for postoperative complications in premature infants was designed to identify these infants. Our scoring system was modified to include both the gestational age and postnatal age defined as conceptual age as a factor. As we statistically evaluated the results we found that the haemoslobin and birth weight did not influence the risk factors and that only a history of apnoea and/or pulmonary disease were significant risk markers for postoperative complications.
When weight at the time of surgery was evaluated, we found that the weight of the noncomplication group was significantly higher than the weight in the complication group. Hbwever, our smallest infant was found in the group which had no complications.
